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Lurie was an extremely enthusiastic person, and my father came home quite inspired.Therefore, it was only natural that he would introduce me to Lurie when, in 1948, I was deciding whether to pursue a clinical or a research career. I did not realize at that time that Lurie was one of the world's leading experimental pathologists of tuberculosis.
I was associated with Lurie for about 11 years-first as a postdoctoral fellow from 1948 to 1952, and then as an assistant professor from 1956 to 1964. During this time, I had so many scientific discussions with him that his knowledge of tuberculosis has became an integral part of my own thinking. In fact, I cite Lurie's principles every time I write or lecture.
Tuberculosis was (and is) one of the major diseases of humankind, especially in developing countries. It kills about 2 million people in the world each year, more than any other infectious disease (2) . If I were going to pursue a research career instead of a clinical one, I wanted to contribute to the elimination of a disease important to mankind.
Fortunately, Lurie outlined what I should pursue in tuberculosis research at the beginning of my career, specifically, the role of the macrophage, especially its hydrolytic and metabolic enzymes. Macrophages are the host's main defense against the bacillus.The role of lymphocytes was just beginning to be recognized at that time. More insight was needed from the disciplines of immunology and biochemistry into how these cell types function. In addition, the histopathology of the disease, as observed under the microscope, needed to be correlated with immunological and biochemical cell functions.
Therefore, I learned the techniques of these (and other) basic sciences and have used them in different stages of my career to understand the role of mononuclear cells in tuberculosis lesions (see my publication list in Appendix D). Concurrently, the whole discipline of histochemistry has evolved.This discipline enables scientists to visualize structural and enzymatic cell characteristics in tissue sections.We in my laboratory, therefore, used histochemistry to gain deeper insight into the pathogenesis of tuberculous lesions and how the host controls them.
THE RABBIT MODEL OF TUBERCULOSIS
Lurie favored the rabbit model of tuberculosis because the disease in this laboratory animal most closely resembles that found in humans (1, (3) (4) (5) . Caseous necrosis, liquefaction, and cavity formation with bronchial spread of the disease can be readily produced in rabbits.Tuberculous lesions in mice, on the other hand, are granulomas that slowly progress with little or no caseation, and cavities never form. However, mice are an excellent model in which to study cell-mediated immunity in tuberculosis. For such studies, many reagents are commercially available.
Tuberculosis in guinea pigs progresses rapidly with much caseation and hematogenous and lymphatic spread of the disease. It resembles the susceptible form found in infants and immunosuppressed persons, but not the slowly progressing fibrotic cavity form found in immunocompetent humans and rabbits. Guinea pig lesions occasionally cavitate, but significant bronchial spread is rare. Because of these species differences, Lurie began rather early in his career to work with rabbits, after working initially with guinea pigs. I have continued to use the rabbit model.
DERMAL BCG LESIONS
Many of my own studies in the rabbit model were made on developing, peak, and healing dermal BCG lesions. In rabbits, these lesions resemble pulmonary lesions produced by human-type tubercle bacilli in that they develop and then regress. Dermal BCG lesions begin with numerous bacilli injected into one site. Therefore, caseation, liquefaction, and ulceration readily occur. However, for the study of naturally occurring tuberculosis, there is no substitute for aerosol infection, where a single unit of 1 to 3 bacilli in rabbits produces lesions that closely resemble those occurring in human populations.
For each stage of pulmonary lesion development and healing, a rabbit must be sacrificed (euthanized). In contrast, multiple dermal BCG lesions of various ages can be produced in a single rabbit, or multiple lesions started at the same time can be biopsied at various times under local anesthesia. However, the results of such studies must be confirmed in rabbits with no previous biopsy and in rabbits with all lesions of the same age. Nevertheless, the use of multiple lesions on the same rabbit in part compensates for the marked difference in cost of purchase and maintenance between rabbits and mice.
PURPOSE AND USE OF THIS BOOK
The purpose of this book is to present in one place our current understanding of the pathogenesis of tuberculosis derived from Lurie's and my own research.The book is written for both clinicians and laboratory researchers. Clinicians will read parts of it to gain insight into the pathogenesis of tuberculosis as a guide for the care and treatment of their patients. Laboratory researchers will read parts of it to plan some of their experiments. For such researchers, I have sometimes provided more details and references.
I have used Lurie's original publications as references for many of the statements made herein and used his book as a reference when it contributed additional information. Statements that I heard personally from him are also referenced to his book.
ORGANIZATION OF THIS BOOK
This book was organized for several types of readers, as follows.
(i) Readers wanting a quick understanding of the pathology and immunology of tuberculosis can read chapter 24,"Summary and Conclusions," and if more detail is desired, they can read the chapter abstracts, which are assembled as Appendix F.
(ii) Readers wanting information on the individual subjects can read the pertinent chapters.At the head of each chapter, I have provided both an abstract and a list of the main headings within the chapter.These should enable the reader to more rapidly find the information he or she is looking for.The book was written so that each chapter is complete within itself, which results in occasional duplication of text, figures, and references but is a necessity for the reader of only individual chapters.
Finally, (iii) some readers may want to read the entire book for the various orientations presented.
Many chapters contain more experimental details than others. These chapters describe types of tuberculosis research that are usually not performed in other laboratories and are therefore unfamiliar to many readers. Full details on the technology, however, only appear in the original publications cited.
The "see" before a reference number in this book signifies that the reference contains additional information.This information is pertinent but does not necessarily Note. Lurie (1) used the words "native" and "acquired" resistance.Today, because of Janeway's extensive studies (6), the words "innate" and "adaptive" immunity have replaced Lurie's terminology. In this book, we mostly used Lurie's terminology, because it seemed more appropriate for tuberculosis in his inbred rabbits. (14) .These multiauthored texts provide more details on the various subjects reviewed herein, but very few studies in the rabbit model of tuberculosis are included. 
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